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© Base oil for lubricating oil and lubricating oil composition containing said bald oil. 



® A base oil for lubricating oil, a lubricating oil composition containing the base oil and a phenol-based 
antioxidant and/or an organomolybdenum compound, and also an additive for a base oil for lubricating oil, 
consisting of a phenol-based antioxidant and an organomolybdenum compound are disclosed. The base oil and 
the lubricating oil composition containing the base oil are stable against NOxgas and are useful for use in internal 
combustion engines. The additive, when added to a base oil. provides a lubricating oil which is stable against 
NO x gas and can be used effectively in a NO x gas atmosphere. 
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BASE OIL FOR LUBRICATING OIL AND LUBRICATING OIL COMPOSITION CONTAINING SAID BASE OIL 
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BACKGROUND ; OF THE INVENTION ' 
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1 . Field of the invention 

- .r i The present Invention relates to a base~bii : for lubricating oil. a- lubricating oil cornpbsition containing the 
base oiU and anVadditive for'kibricatihg oil/Mere particularly,* it" 'is concerned with a base oil which is used 
v . ' as a-iubridatirig oil stable "in a nitrogen "oxide ~(NG x )' i gas atmosphere 1 by itself; oris "used to prepare such a 
"'Stable lubricating oil -in combination with- suitable additives, a lubricating- oil composition containing the 
'^ib ""above base oil; and further^witrvalhSbditive for the general base bil for lubricating oH.^ r v 

The term "lubricating dir as used : herein means a Rubricating oil tor use in interriai combustion engines. 
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In general/- part of ^a combustion gas fa internal combustion engines passes through -between a piston 
antf- a 'cylinder; and leaks buf into a crank caSe as a blow^by gas. Since- ttffe combustion gas contains a high 
"concentration of NO* gas, it deteriorates a crank caseoil (internal combustion engine oil). '"■ 

In recent years, cars equipped with a : reduction catalyst" such as a three-way Conversion catalyst as a 
countermeasurSfof exhausted" gas regulations have been increasingly produced-.' and " thus'lnternal combus- 
" tiori- engines are how operated/ under 'mdre' severe conditions of high speed'and high pdweh As a result, the 
. concentration of NO x gas in cbmbustion gas leaking otit into the crahk case -fends' to increase. 

Moreover, frdm aiVtewpdiht'Of energy saving; it is prombfedtd makefile car body" lighter, and thus the 
"crank. case" is- miniaturized* With Mhis mihiaturization, the amount of the crank case oil is decreased. 
i For the aforementioned reasons; f^tfie^ concentrate is markedly 

increased, and. 'thus the crank' ca"se : - oil is- greatly influenced by NO* gas. WitH e the' conventional internal 
•combustion erigine. bfls :cbrftairirng"2irie'c1thibphosphate (Zn-DTP) j and a detergeni^disp'ersant, abnormal 
'degradation such' as the formation "dfblack^ sludge will SccuHn a short lime. ' '' :r: ' r ,;: 1 

Thus It has; been desired to'overcbme the abbve^roblerris and to 'provide a base oil or lubricating oil 
which is stable in' a : NO x gas-atmosphere.- C * 
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An object of the present fnVehtidrfiis to provide a base oil which is stable in a : NO x 'gas atmosphere and 
can be used as a stable lubricating oiTfor'a i long time.' ' 1 ? 

Another object of the present invention is to " provide a lubricating oil composition which is stable in a 
NO* gas atmosphere and cart bemused wfthout degra'dation for a long time. r 

Still another object of the present invention is ^ to* provide ^ah additive for the general base oil, which 
produces a lubricating' oil stable in a : NO x gas atrrlosphere. - 

-Other objects 'and advantages ;: bf the present' invention will become apparent frbrn trie following 
explanation. r ' ' ? • - ' '■ - -: - 

The present invention relates to a base oil for lubricating oil, characterized by having a kinematic 
viscosity as determined at iG0*C of'2'to 50 centistbkes (cSt), an aromatic content (% C A ) as determined by 
ring analysis 'of not more than 2% and' a viscosity index of at least 75. For cbnveniencb^bf explanation, this 
is hereinafter referred to as 'the "first invention"^ - • ' f '- ' ' 

The present invention further* relates^to a lubricating^oil composition containing the base oil of the first 
invention and a phenol-based antioxidant and/or an organomolybdenum compound, this is hereinafter 
referred to as the "second invention". 1 

The present invention further relates to an additive for ! the general base oil for lubricating oil, consisting 
of a phenoi-based antioxidant and an organomolybdenum compound. This is hereinafter referred to as the 
"third invention". J 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

The viscosity at 10(T o C of the base oil of the first invention is in the range of 2 to 50 cSt, preferably 3 to 
20 cSt. If the viscosity is less than 2 cSt, the evaporation loss is undesirably large. On the other hand, if it is 
s in excess of 50 cSt, the power loss due to viscosity resistance is too large. 

The aromatic content of the base oil of the first invention, is not more trjan .2% and preferably not more 
than 1%. If the aromatic content is in excess of 2%, degradation in a NO* gas atmosphere is undesirably 
marked. • ix ' . * 

It is preferred for the base oil to have such characteristics as required for the usual lubricating oil to be 
to used in . internal combustion engines, example^ (1) proper yisepsrtyvCharacteristics, (2) good stability 
r against oxidation, (3) .good detergency and disper^anc^^Lgood rust -resistance „ar)d corrosion resistance, 
(5) : good low temperature.ftuidity,- and ; .so : forth. Specifically, r it is mor^.preferrjedrfpr the base oil to have a 
viscosity., index of at Je^stJS, particularly at (east 80, a §ulfur content of not <mqr§,tha_n iQOlppm, particularly 
not mor^. t th^ J5u\ ppm r a, to^ ^n^.a : pournppjr5t;pt not more than -10°C, 

^5 . .particularly not more than -20° 6^ "- r. x : 

As the base oil of the first invention, various mineral oils and synthetic oils can be used as long as they 
have the above specified properties* 

Representative examples of the mineral oil which can be used as trw base oil. of' the first invention 
include a purified oil which is obtained by purifying a distillate oil by the usual method, said distillate oil 
2a having been ; obtained by atmospheric distillation of a paraffin base, cruderoiK or ,anr intermediate bas crude 
. , ^oijr. pr by jt yacuyrp; distillation qf.-*a x fesicJuaJ oiL..resu4ting fte.m #ie atmospheric distillation, and a deep 
dewaxing, oil wfjich^s obtained by subjecting th,e, above purified oil to- d©ep. dewaxing treatment. In this case, 
Jthe^processJpr^ : purific^tion^of -the.distillat^,oil is..not critical and various methods can be .employed. Usually, 
. . /the, pistillate, oil is purified by gpplyingz y §uch r tr^tments. as-. (a)^hydrogeoatipn; (bl -dewaxing (solvent 
25 dewaxing^r^ydrogenatipn dewaxing), . (c) solvent ^xtracftpn., .(d) alkajj?dis$Uationjar\SuJfuric acid treatment, 
andi (e) qiay , filiation, alone or in combination : wijh lOne-janother, It is., also . effective' to apply the same 
z treatment; repeatedly, at .multKstages.; For exampte, ,(t>^a-methodfia which the distillate oil is hydrogenated, 
e pi /after foydjogenation.-it is : fur^er«subjected>to alfcaJi; distiHatipn or sulfuric<-acid treatment <2) a method in 
-. ,• wNch t^e distipte oil -is ; .hydrpgenated f and th$fl-js r -spbj$#ad4o dewaxing- treatment (3) a method in which 
.30... the^distillat^ #Ms ^subjected to solvent extraction treatmefit ; -.and thein tp hydrogenation treatment. (4) a 
e [. ? method. in wfrigh the (E^isti^ate;oii^s subjected to/twp-oF^r^etrsjage hydrpgenatipn treatment, or after the two 
or three-stage hydrogenation ysfttK!^ 0 !* Jt is farther subjected to alkaH distillation , or-. sulfuric acid rinsing 
, ^treatment, i5) a method, in .vyhich .after the treatment^ the .distillate: oil by the methods (1) to (4) as 
described above, it is again subjected to dewaxing tr^^tm^-to^btairj'adoep dewaxed oil, and so forth can 
35 be employed. 

In the practice of the above methods, it suffices that processing conditions be controlled so that the 
resulting oil has a kinematic viscosity at 100°C and an ajrpmatic content both faJfing : within the above- 
specified ranges. 

A mineral oil obtained by deep dswaxing v) i,e„ deep : dewax,ed oiNs particularly preferred as the base oil 
40 of the' present invention. This deep dewaxing is ; carried put by solvent dewaxing under severe conditions, 
^ . catalytic hydrogenation dewaxing using 3 Zeolite catalyst, and so. forth : ^ u =* 

As well as the aforementioned; mineral oil, synthetic -oils, such- as aikylbenzene-. polybutene and poly{a- 
, . olefin)., or mixtures thereof can be used as the b^se.pil.pf the first invention... , 

The base oil of the first invention .can be.usedjas a lubricating piLfor- internal corrvbustion engines by 
45 itself, because it exhibits sufficiently high stability Against NO^gas. The /stability; p/ the base oil against NO* 
gas can be more increased by adding a phenol-based antioxidant and/or an organomolybdenum compound 
to the.base oiL - : . " ;f ■ 

. . Thus the second inveotfop .relates to a lubricating ; oil comppsitipn copt^ioingv the base oil of the first 
.invention ^ncj a phenol-based, antioxidant ana/or an organomolybdenum compounds • 1 
so The phenol-based antioxidant to be used in the second invention is notcritipsj and various compounds 
can be used. Representative examples, of the phenol-based .antioxidant are 4,4'-me]thyienebis(2,6-di-tert- 

. butyipheriol); . , . , • L v , v ... -ci -= 

4,4'-bis(2,6-di-tert-buty (phenol); \, . .-■ 1 

4,4'-bis(2-methyl-6-tert-butylphenol); 0 , - 

55 2.2'-methylenebis(4-ethy{-6-tert-butylphenoJ); ■ - *o 

2,2'-methylenebis(4-methyi-6-tert-butylphenol); 
4,4'-butylidenebis(3-methyl-6-tert-butyiphenol); 
4,4'-isopropylidenebis(2.6-di-tert-butylphenol); 

3 
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2.2'-methylenebis(4-methyi-€-n6nylphenol); • ' - ■ . \< 

! c 2^sdbutylidenebis(4,6Kiimethylphehol); ' < * « . : r 

2.^-methyienebis(4^&hyl-6^yclohexy^^^ ■ c v : 

*'2,6-di-tert-butyl-4-methyIphenol; i^'iw- * * vo v : • 
5- 2,6-di-tert-butyl-4-ethylphenol; • •• > • - = . ■ s'. - : - « ■«■>;■• 
2,4-dimethyl-6-tert-butylphenol; - ' * 

" / 2,6-d^tert^-dimetKyla^f^iho-p-cresoI , , J :v N ~ ; ■> ' ■ ■ => - 

: 2[S-di-tert4)ufy^ ' ;r- ... ■ . ! •» 

- : 4,4Mhiobis(2*methyh^ •*■■'■ * .-.£ " *-:.;•'.; x. - f . ' ' 

ft? ;4,4^thiGbis(3-memyl^tel1^buty!phe*nol);'' - j ».} -* . r't - ; ;c 

2,2Mhiobis(4-methy^ ^ ■ :• : - . --»..-•" 

'■ bis(3-methyi-4-hydrbxy-5-tert-butylben . v. ... . ■ : o 

: bis(3,5-di-tert-butyK4-hydfoxyben2yl)suifide. and the like. * "." .c:o ■ 

The organomoiybdenum compound 'to' be : used in. the' secondoinvention is :not; cr1ticai and various 
./5 - compound's cart'be'used. As representative examples cof the organomoiybdenum compound, molybdenum 
dithiocarbamate (MoDTC), molybdenum dfthiophosphate (MoDTP), and the like, which have been used as 
extreme pressure agents, can be used. 

The amount of the phenol-based antioxidant '^nd/qr the' m varies 
with the properties of the base oil. the type of the phenol-based antioxidant or organomoiybdenum 
20 compound and l ~sd forth,* and cannot be determined- unconditionally:^ ••• * v*-* ; » ;.».. 

Usually, the phenol-based antioxidant and/orthe: organomoiybdenum. compound is compounded in the 
'" -following' proportions "« >' :;v.i* a..*. -x H , •„ , • \ - • ! i ? 

When the phenol-based' antioxidant aldfie is compounded, it is added in an. amount of U05 to 3.0 parts 
J ' by weight; preferably ' 0.1 to 2.0 J 'p^rt^byv weight 'per - 100 parts by weight :of the base oil. When the 
25 organomoiybdenum^ cbmpound aldne^ is- 'Compounded, it is added Jrr an . amount of 0:05 to 3.0 parts by 
weight, preferably 0.1 to 2.0 part by weight, most preferably O^t to4.5 parts by weight per 100 parts by 
weight of the base oil. Similarly, when the phenol-based antioxidant and the organomoiybdenum compound 
are compounded, they are added so that the amount of each of the phenol-based compound and the 
organomoiybdenum compound compounded is 0.05 to 3.0 parts by weight, preferably 0.1 to 2.0 part by 
30 weight, most preferably 0.1 to 1.5 parts by weight per 100 parts by weight of the base oil. 

In the second invention, when both the phenol-based antioxidant and the organomoiybdenum com- 
pound are compounded, there is obtained a lubricating oil composition which exhibits much higher stability 
against NO x gas than the compositions containing the phenol-based antioxidant or the organomoiybdenum 
compound singly. 

35 When both the phenol-based antioxidant and the organomoiybdenum compound are compounded, they 
may be added in a suitable manner; for example, they are previously mixed and the resulting mixture is 
added to the base oil, or any one of them is first added to the base oil and then the other is added. 

If necessary, various additives commonly used in the usual lubricating oil, such as Zn-DTP, a detergent 
dispersant polymers and so forth, can be added to the base oil of the first invention and also to the 
40 lubricating oil composition of the second invention. 

It has further been found that if a combination of a phenol-based antioxidant and an organomoiybdenum 
compound is added to the general lubricating oil, the stability of the lubricating oil against NO x gas is 
increased. 

Thus the third invention relates to an additive for lubricating oil, consisting a phenol-based : antioxidant 
45 and an organomoiybdenum compound. 

As the phenol-based antioxidant and the organomoiybdenum compound, the compounds described in 
the second invention can be used. The additive consisting of a phenol-based antioxidant and an or- 
ganomoiybdenum compound of the third invention can be added in a suitable manner; for example, the 
phenol-based antioxidant and the organomoiybdenum compound are previously mixed and the resulting 
so mixture is added, or any one of them is first added and then the other is added. 

The amount of the additive compounded varies with the properties of the lubricating oil, the type of 
each of the phenol-based antioxidant and the organomoiybdenum compound, and so forth, and cannot be 
determined unconditionally. Usually the additive is added in such a manner that the amount of each of the 
phenol-based antioxidant and the organomoiybdenum compound compounded is 0.05 to 3.0 parts by 
55 weight, preferably 0.1 to 2.0 parts by weight per 100 parts by weight of the base oil. 

As the base oil for lubricating oil. the stability against NO x gas of which can be improved by adding the 
additive of the third invention, those commonly used in the conventional lubricating oils, that is. mineral oil 
or synthetic oil having such properties as (1) proper viscosity characteristics, (2) good stability against 
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oxidation, (3) good detergency and dispersancy, (4) good rust resistance and corrosion resistance, (5) good 
low temperature fluidity, and so fortfi can be used. More specifically, as the base oil for lubricating oil to be 
used in the third invention, the mineral oils and synthetic oils. listed as. the representative examples of the 
mineral oils and synthetic oils to be used in the firsttnyention.can be.userf.*- r » . ; 
s In combination with the additive of the third invention, if necessary, other additives commonly used in 

the usual lubricating oil. such as Zn-DTP, a detergent dispersant,, palymers-.and th§ Hke& can be added to 
the base oil for lubricating oil. v:tii j -z 

As described above, the base oil and the lubricating oil -pom position of, the present invention are stable 
against NO x gas and can be used effectively as a lubricating- ,oil for internal, a^bustipn.engines high in the 
w NO x gas concentration. They are useful not only as crank- case oil for^foe .usual-gasoline engines and diesel 
engines but also as crank case oil for gas engines, that is, internal; combustion engines : using natural gas, 
liquefied petroleum gas (LPG), pyrolysis gas, coal decomposition gas^et^as.iheiuek,: 

The additive of the present invention, when.aidded _tosa:;base-.oil for iubrip^ting- oil ^provides a lubricating 
oil stable against NO x gas. Thus the additive' can , be rusejd^effectivQly jn : the. production fpf, Rubricating oil for 
: _ 75 ■ interna* combustion engrnes^to be used tin- a. -high NO^gas atmospheres -v - , 

./• • . The present invention is~described irtgreater detail with reference ^ojh^jfollowijng examples. ■ 
. - • : " » . f -• ( ■■ . ./ M • - .w -.c;-r: , • .W r.f « v- J >» : f- » 

...v.- . EXAMPLES: 1 to. 7k and ' COMPARATIVE : EXAMPLES I to^4.r -\r * -a. ^ ... 

Lubricating oils were prep.ared.iby mixing: the* base oils attd /Additives shown in^TabljM r r. . • 
ii*?r. t These lubricating oil samples- werersubjeeted to the following NQ x -degrefiation test. . 

Into 50 ml of the above lubricating oil sample were blown nitrogen monoxide (NO), gas .(concentration, 
'M?^) and humidified ^air at rates of 6 l*hr and; SO^t/hr, ^respectively, invthe presence of an iron, copper 
25 catalyst ^ test specimen specified ir* the oxidation. testdlS K-251 4). The* tern perature-of the lubricating oil 
sample was maintained. at. :135°C, arid-a time in' which, abnormal' degradation (abrupt increase in acid value) 
- - "•. started was measured asvthe .Induction period.. . .o:-,v : : *v:.q >. v ! H' ■ .» . -- v ' 
..The results are shown in Table 1 ,. . x ■.■--.v* era •:>>■ . f^i.r :i Mi j - e o 
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*1 Phenol-based antioxidant (4,4 -methylenebis(2 f 6-di-tert-bUtylphenof f : • 
*2 Containing Zn-DTP, a metal-based detergent* an ashless dispersant a polymer and the like, 
so *3 Solvent purification oil (kinematic viscosity .at 100° C: 4 cSt viscosity 'index: 95, sulfur content: 500 

ppm, aromatic content (% C A ): 8) obtained by subjecting a distillate oil from an intermediate base crude oil 
. ,.;'tq solvent extraction-hydrogenation treatment. 

. _*4 Solvent purification oil (kinematic viscosity. Bt 100°C: 4. cSt. viscosity u index: 100, sulfur content: 
.1000 -ppm, aromatic .content (% Ca): 4) ..obtained by.isubjecting a distillate oil from an intermediate base 
55 . .crude.oii to solvent extraction-hydrogenation treatment. 

'5 Two-stage hydrogenated' oil (kinematic viscosity at 100°C: 4 cSt, viscosity index: 100, sulfur 
content: 1 ppm, aromatic content (% C A ): not more than 2) obtained by subjecting a distillate oil from an 
intermediate base crude oil to two-stage hydrogen ation treatment. 
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'6 Commercial available oil 



Claims 



5 



1. A base oil for lubricating oil, having a kinematic viscosity as determined at 100° C of 2 to 50 cSt, an 
aromatic content of not more than 2% and a viscosity index of at least 75. ' 

2. The base oil as claimed in Claim 1, which is a deep dewaxed .-oil having a kinematic viscosity at 
: 1 00 °C of 2 to 50 c§t, an arpmaticpontent of not more than 2%, a viscosity ir$ex of at least 75, a pour point 

jo "-of not more than -20°C and a sulfur content of not more than 100 ppgrt. - ? I 

3. A lubricating oil composition comprising a base oil having a, kinematic viscosity as determined at 
1 00 °C of 2 to 50 cSt and an aromatic content of not more than 2%, and a phenol-based antioxidant. 

4. The composition as claimed in Claim 3 wherein the amount : of -the phenol-based antioxidant 
compounded is from 0.05 to 3.0 parts by weight per 100 parts by weight of the base oil. 

75 5. The composition as claimed in Claim 3 wherein the; amount of the phenol-based antioxidant 
compounded is from 0.05 to 2.0 parts by weight per 100 parts by^weight of the base oil. • • 

6. A lubricating" oil composition comprising a b&se oil having 1 a viscosity as determined at 100°C of 2 to 
50 cSt and an aromatic content of not more than 2%, and arf organomolybderium compound. 

7. The composition as claimed in Claim 6 wherein the amount of the tfrganomolybdenum compound 
20 compounded is from 0.05 to 3.0 parts by weight per 100 parts by weight of the base oil. 

8. The composition as claimed in Claim 6 wherein the amount of! the organomolybdenum compound 
? compounded is from 0.05 to 2.0 parts by weight per 100 parts by weight of the base. oil. 

9. A lubricating oil composition comprising a base oil having a viscosity 3s determined at 100°C of 2 to 
50 cSt and an aromatic content of not more than 2%, a phenol -basefr' antioxidant and an organomolyb- 

25 denum compound. ^ \ "' 

10. The composition as Claimed in Claim 9 wherein the amount of each c? the phenol-based antioxidant 
, and the organomolybdenum: compound compounded is from 0.05.to 3.0 parts by weight per 10O parts by 

weight of the base oil. , r 

1 1 . The composition as claimed in Claim 9 wherein the amount of each of the phenol-based antioxidant 
•v. 30r.and the organomolybdenum compound compounded is from 0.05^ to 2.0^part6 by weight per 100 parts by 

* weight of thej^ase oil. *~ Cm ; u 

12. The composition as claimed in Claim 3 or 9 wherein the phenol-based ' antioxidant is at least one 
compound selected from 4,4'-methylenebis(2.6-di-tert-butylphenol); 

^^^-bisf^e-dbfe^butylphenol); / £ V j 

~ 35 - 4,4'-bis(2-methyl-6-tert-butylphenoi); • ' : ^ 

2 1 2'-methyienebis(4-ethyl-6-tert-butyIphenol); i 
2,2 / -methyfenebis(4-methyl-6-tert-butyiphenoi); T , ~ 
4 I 4'-butyiidenebts(3-methyl-6*tert-butylphenol); y . 

~ 4 ) 4'-isopropylidenebls(2 t 6-di : tert-butylphenol): r 
40 2,2'-methylenebis(4-methyl-6-nonylphenol); 
2,2'-isobutylidenebis(4 f 6-dimethylphenol); 
v 2,2'-methylenebis(4 4 methyl-6-cycro r hexylphenol); 
^ 2.6-di-tert-butyl-4-methylrjhenol; - , J \ 

^2,6-di-tert-butyl-4-ethylphenol; . ; ; 

45 - 2,4^im^thyl-6rtert-butylrihenol; 

• 2.6-di-tert-a-dimethylamino-p-cresol; 
2,6-di-tert-buty l-4(N , W-dim ethy laminomethy Iphenol); 
4,4'-thiob5s(2-methyi"6-tert-butylphenol); 

4 t 4'-thiobis(3-methyl-6-tert-butylpheno|>; o ■', n . r 

50 2 t 2 / -thiobis(4-methyl-6-tert-butylphenoli; ■ : r - . » •■■ , -J 

. bis(3rmethyi-4-hydroxy-5-tert-butylbenzyl)sulfide and 
bis(3,5-di-tert-butyl-4-hydroxybenzyl)sulfide. ^ 

13. The composition as claimed in Claim 6 or 9 wherein the .organomolybdenum- compound is at least 
one compounddselected from molybdenum dithiocarbamate and molybdenum dithiophosphate. 

55 14. The composition as. claimed in .Claim 3, 6.or 9 .wherein the base oil is a-deep dewaxed oil having a 
kinematic viscosity at 100°C of 2 to 50 cSt, an aromatic-content »of- not -more than 2%,a pour-point of not 
■ more than -20°C and a sulfur content of not more than'100 pprn, * : • - 
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15. An additive for a base oil for lubricating oil, consisting of, a phenpl-based antioxidant and an 
organomoiyDdenum compound. 

16. The additive as claimed in Claim 15 wherein the phenol-based antioxidant is at least one compound 
selected from 4,4'-methylenebis(2 f 6-di-tert-butylphenol); 

5 4,4'-bis{2,6-di-tei1rbutylphenol); . . f 4 ^ 

4,4'-bis(2-methyl-6-tert-bu^y!pheno1); ' ' ri ' ; * -.-w-w. ^ 

2.2'-methylenebis(4-ethyl-6-tert-butylphenol); 

2,2'-methyIenebis(4-methyi-6-tert-butylphenol); 

4 f 4-butylidenebis(3-methyl-6-tert-butylphenol); 
70 4,4Hsopropy1idenebis^.6*-di-tert-butylphenol); 

2,2'-methylenebis74-m.ethyr-6-nonylpheno0". 

2.2'-isobutyndenet)!S(4j6-dimethylphenol); 

2,2 / ^ethylenebis(4-rhethy|-6 J cyclohexylphenol); 

2,6-di-tert-butyl-4-methylphenol; 
T5 2,6-di-tert-butyi-4-ethylphenol; 

2 f 4-dimethyl-6-tert-butylphenol; 

2,6-di-tert-a-dimethylamino-p-cresol; 

2,6-di-tert-butyl-4{N,N'-dimethylaminomethylphenol); 
" *4/V-thiobis(2-methyf-6^^ 
2(?rj J 4\4'-thiobis{3-methyl*6-tert-butyiphenot); ' V 

2,2'-thiobis(4-methyl-6-tert-butylp'henql); ■ i: 

bis(3-methyl-4-hydroxy-5-tert-bdtylbenzyl)sulfide and 

bis(3 t 5<li-tert-butyl-4-hydroxyben2Yl)suIfide.| * . ^'TJ ,; : . o " ;f 

m s 17- T^e additive as claimed in *Clairn j15 wherein the organomolybdenum compound is at least one 
25 compound selectecfcfrorni molybdenum dithipcarbamate and molybdenum dithiophosphate. 
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<§) Base oil for lubricating oil and lubricating oil composition containing said bald oil. 

@ A base oil for lubricating oil, a lubricating oil composition 
containing the base oil and a phenol-based antioxidant and/or 
an organomolybdenum compound, and also an additive for a 
base oil for lubricating oil, consisting of a phenol-based 
antioxidant and an organomolybdenum compound are dis- 
closed. The base oil and the lubricating oil composition 
containing the base oil are stable against NO* gas and are 
useful for use in internal combustion engines. The additive, 
when added to a base oil, provides a lubricating oil which is 
stable against NO* gas and can be used effectively In a NO x gas 
atmosphere. 
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